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HCCJ 1 EA 0 BAHHE yjlbTPACTPyKTyPbl BHyTPEHHHX OPrAHOB 

HKCOAOBbIX KJIEmEH 

B CKAHMPyiOmEM 3JIEKTPOHHOM MHKPOCKOF1E 
K). C. SajiauiOB 

Cpe^HHH KHiiiKa h cjiioHHbie >Kejie3bi rojioAHbix h nnTaiomHxcH caMOK H . asiaticum nocjie 
(J)HKCaUHH TJiyTapOBblM aJIbAerHAOM — OCMHeM H 06e3B0>KHBaHHH MeTO^OM KpHTHHeCKOH TOHKH 6bIJIH 
HCCJie^oBaHbi b CKaHHpyiomeM 3JieKTpoHHOM MHKpocKone. 06Hapy>KeHa xopoman coxpaHneMOCTb 
noBepxHOCTHbix yjibTpacTpyKTyp b uinpoKOM TeMnepaTypHO-BpeMeHHOM ^nana30He cj)HKcauHH h o6e3- 
BO>KHBaHHH. 

B nocjie^HHe ro^bi b napa3HTOJiorHH nojiyqaioT Bee Sojibiuee pacnpocTpaHeHne HCCJie^OBaHHH 
uejibix >KHBOTHbix hjih hx OTnpenapHpoBaHHbix opraHOB, noBepxHOCTen pa3Hbix THnoB kjictok h oco 6 eHHO 
HX 3OH K0HT3KT0B C KJieTK3MH X03HHH3 C IIOMOmbK) pa3H006pa3HbIX MeTO^HK CKaHHpyiOmeH (paCTpO- 
BOH) SJieKTpOHHOH MHKpOCKOIlHH (C3M) . FlpHMeHeHHe C3M 3HaMHTeJIbHO paCLUHpHJlO npeACTaBJieHHH 
O noBepxHOCTHbix yJIbTpaCTpyKTypaX 3H£Onapa3HTOB, MOpC()OCt)yHKUHOHaJIbHbIX 0 C 06 eHH 0 CTHX HX nHTaHHH, 
B3aHMO^eHCTBHH C 3HTHTeJiaMH H UeJIbIMH KJieTKHMH OpTaHH3Ma X03HHH3, JIOKaJIH3aiI,HH napa 3 HTOB 
BHyTpH KJieTOK H TK3H6H, HMMyHHOJIOTHHeCKHX peaKUHHX, npOJIHCj)epaUHH KJieTOK H MHOTHX ApyrHX 
Mop(|)ocJ)H3HOJiorHqecKHx acneKTax oTHomeHHH b CHCTeMax napa3HT-xo3HHH. FIoAo 6 Hbie HCCJieAOBaHHH 
6 biJin BbinojiHeHbi rjiaBHbiM o6pa30M Ha npocTeHUinx h rejibMHHTax. H3yqeHne napa3HTHqecKHX 
KJiemen h HaceKOMbix hijio npeHMymecTBeHHO no jihhhh H3yqeHHH hx BHeuiHHx KyTHKyjinpHbix CTpyKTyp 
(poTOBbie opraHbi, ceHCHJiJibi, opraHbi npHKpenjieHHH h Ap.). 3™ pa 6 oTbi He Tpe 6 oBajiH KaKOH-jm 6 o 
cneunajibHOH (J)HKcauHH. J \ j\n HanbiJieHHH nepe^ HCCJieAOBaHHeM b C3M 6 biJiH npHro^Hbi cyxne hjih 
coxpaHHBUiHecn b cnnpTe h Apyrnx KOHcepBaHTax 061 ^™, a b HeKOTopbix cjiyqanx B03M0>KHa pa 6 oTa 
Aa>Ke c HenoBpe>KAeHHbiMH >KHBbiMH KJiemaMH h HaceKOMbiMH (BajiamoB, MHKKay, 1977; BaJiauiOB, 
JleoHOBHq, 1984). 

B H3yqeHHH HKCOAOBbix KJiemen C3M ycneuiHO h b luhpokhx MacuiTaSax Hcnojib3yeTcn b CHCTeMa- 
THKe. SjieKTpoHorpaMMbi uejibix KJiemen h hx ^eTajien bo MHornx cjiyqanx 3aMeHHK>T npHBOAHMbie 
b noAoSHbix pa 6 oTax rpa({)HqecKHe H3o6pa>KeHHH. B to >Ke BpeMH H3-3a MeTOAHqecKHx cjio>KHOCTeH 
H 3 yqeHHe b C3M mhtkhx BHyTpeHHHx opraHOB hkcoaha orpaHHqHBaeTCH e^HHCTBeHHOH nyfijiHKauHeH 
06 yjibTpacTpyKType noBepxHocTH nnmeBapHTejibHbix kjictok KJiema Boophilus microplus (Agbede, 
1986). AHaTOMHqecKHe h yjibTpacTpyKTypHbie oco 6 eHHOCTH BHyTpeHHHx opraHOB hkcoaha AOCTaToqHO 
nOApo 6 HO OnHCaHbl B JIHTepaType no AaHHblM CBeTOBOH H TpaHCMHCCHBHOH SJieKTpOHHOH MHKpOCKOnHH 
(BajiamoB, 1979), ho TOJibKo c noMombio C3M mo>kho nojiyqHTb peajibHyio KapTHHy pacnpocTpaHe- 
hhh paHee BbiHBJieHHbix CTpyKTypHbix ajieMeHTOB Ha noBepxHocTH uejioro opraHa, BOCCTaHOBHTb 
HCTHHHbie 06 'beMHbie COOTHOUieHHH yJIbTpaCTpyKTypHbIX 3JieMeHTOB H JX aTb HX nOJIHOe TOnorpa(J)H- 
qecKoe onncaHHe. 
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3aAaua HacToumeft pa6oTbi — AaTb oueHKy npHMeHHMocTH oOiuenpHHHTbix npoueuyp noAroTOBKH 
mhtkhx oOtjCktob aah H3yqeHHH b C3M k hkcoaobhm KjiemaM. 06'beKTOM pa6oTbi 6hah Bbi6paHbi 
rojioAHbie h nmaiomHecfi caMKH Hyalomma asiaticum H3 AaOopaTopHoft KyjibTypbi, AOCTaTOHHo KpynHbie 
pa3Mepbi KOTOpbix o6jierMajiH npenapoBKy BHyTpeHHnx opraHOB. llepeA BCKpbiTHeM >KHBbix oco6eft 
oxjia^AajiH b TeMeHne 2 n npn TeMnepaType 4°, noMemajin b BaHHOHKy c ahom H3 napat})HHa c (J)H3ho- 
jiornMecKHM pacTBOpoM PnHrepa aah nayKOo6pa3Hbix hjih 0.1 M (JjoctJjaTHbiM 6y(J)epoM, TaK>Ke oxAa>KAeH- 
HblMH AO 4°. K-nemefi 3aKpenjIHJIH Ha AHe B3HH0HKH SHTOMOAOTHHeCKHMH MHHyUHHMH H yAaAHAH y HHX 
KyTHKyAy co cnHHHoft CTopoHbi HAHOCOMbi. llocAe 3Toro cpa3y >Ke oTnpenapHpoBbiBaAH HHiepecyiomne 
BHyTpeHHHe opraHbi hah hx (JjparMeHTbi h nepeHocHAH aah oTMbiBaHHH b oxAa>KAeHHbift (JioctjjaTHbift 
6ytJ)ep. CAioHHbie >KeAe3bi (J)HKCHpoBaAH ucahkom, a ot cpeAHeft khuikh 6paAH KycouKH aahhoh 
AO 4—6 mm. 0HKcauHio h npoBOAKy b aueTOHe aah o6e3BO>KHBaHHH npoBOAHAH npn 4-rpaAycHoft hah 
>Ke npn KOMHaTHOH TeMnepaType. JXjm (})HKcauHH HcnoAb30BaAH 2.5 %-Hbift pacTBop TAyTapaAbAerHAa 
Ha 0.1 M (J)oc(J)aTHOM 6yt})epe, b kotopom o6T>eKT BbiAep>KHBaAH ot 1 ao 6 3aTeM cAeAOBaAa npOMbiBKa 
b 2 CMeHax (J)oc(J)aTHoro 6y(j)epa h AO(|)HKCHpoBaHHe b 2 %-hoh ueTbipexoKHCH ocmhh b TeueHHe 
1 —4 h. llocAe npoMbiBKH b (J)oc(})aTHOM 6ytj)epe npoBOAHAH o6e3Bo>KHBaHHe b cepHH aueTOHOB B03pacTaio- 
meft KpenocTH (30 — 50 — 70 — 90 — 100 %) h BbicyuiHBaAH npn KpHTHuecKoft Tonne b ycTaHOBKe HCP-2 
(JjHpMbi «XHTanH» (HnoHHn). 06e3BO>KeHHbie h cyxne o6T»eKTbi HanbiAHAH nocAe 3aKpenAeHHH hx Ha 
CTOAHKaX-Aep>KaTeAHX KOHTaKTHbIM KAeeM, nAaTHHOH HAH 30AOTOM. PaOOTy npoBOAHAH Ha C3M MOAeAH 

S-450 (J)HpMbi «XHTanH» npn yBeAHneHHux ot 60 a6 30 000. 

HccAeAOBaHHe npenapaTOB, npnroTOBAeHHbix Ha pa3Hbix cponax h npn pa3AHHHOH TeMnepaType 
(J)HKCaUHH He BbIHBHAH CylUeCTBeHHbIX pa3AHHHH B yAbTpaCTpyKType nOBepXHOCTH KAeTOK cpeAHeft 
KHUIKH, CAIOHHbIX >KeAe3 H ApyrHX BHyTpeHHHX OpraHOB, BKAIOMafl HX HHTCBHAHbie H A3MeAAHpHbie 
opraHeAAbi. PaBHbiM o0pa3OM He bahhao Ha coxpaHHocTb BHyTpeHHHX opraHOB BCKpbiTHe KAemeft 
B H30TOHHMHOM (J)H3HOAOrHHeCKOM paCTBOpe HAH B 0.1 M (})OC(J)aTHOM 6y(J)epe. riO-BHAHMOMy, noBepx- 
HocTHbie yAbTpacTpyKTypbi BHyTpeHHHX opraHOB hkcoaobhx KAeiueft npH oObiuHoft TAyTapaAbAerHA- 
OCMHeBOH (J)HKC3UHH AOCT3TOUHO XOpOHIO COXpaHHIOT CBOH yAbTpaCTpyKTypHbie OC 06 eHHOCTH. Tpe6oBaHHH 
k TeMnepaTypHOMy h BpeMeHHOMy pe>KHMy (})HKcauHH h npOBOAKH npn noAroTOBKe oOt^ktob ajih C3M 
npH 3tom 0Ka3aAHCb MeHee jkcctkhmh, neM b cAynae HccAeAOBaHHH Tex >Ke opraHOB Ha yAbTpaTOHKHx 
Cpe3ax B TpaHCMHCCHOHHOM 3AeKTpOHHOM MHKpOCKOne. He BAHHAH Ha COXpaHHOCTb HCCAeAOB3HHbIX 
cTpyKTyp h cpoKH coxpaHeHHH MaTepnaAa nocAe 4>HKcauHH b 70 h 90-rpaAycHOM sthaobom cnnpTe, 
XOTH B OTAeAbHbIX CAyuaHX OHH A0CTHT3AH 1— 2 ACT. 

HanOoAee MaccHBHbiM H3 BHyTpeHHHX opraHOB hkcoaobhx KAeiueft HBAueTcn cpeAHHH otaca 
KHiueHHHKa, MHorouHCAeHHbie TpyOnaTbie AHBepTHKyAbi KOToporo 3aHHMaiOT OoAbiuyio nacTb noAOCTH 
TeAa. npH H3yneHHH b C3M Hapy>KHan noBepxHocTb AHBepTHKyAOB Ha BceM hx npoTH>KeHHH bmpahaht 
OAHHaKOBOH. CHapy>KH hx noKpbiBaeT TOHKan nAeHKa HeKAeTOUHoro MaTepnaAa, HBAHiomaHCH npoH3BOA- 
HOft pbIXAOH COeAHHHTeAbHOH TKaHH. Ha 3TOH nACHKe HAH nOA Heft H3XOAHTCH OTACAbHbie COeAHHHTeAbHO- 
TKaHHbie KAeTKH H TOAbKO Ha ee nOBepXHOCTH — MHOrOHHCAeHHbie reMOUHTbl (pHC. 1, 1, 2; 

CM. BKA.) . 

noBepxHocTb o6oaomkh AHiueHa co6cTBeHHoro MHKpopeAbetJia, h OHa noBTopneT ouepTaHHH Ae>KameH 
noA Heft MbiuieHHoft oOoaomkh. FIocAeAHHH npeACTaBAueT rycTyio ceTb nepeceKaioiuHxcn ta3akhx 
MbmieHHbIX BOAOKOH. Pa3MepbI neTeAb 3TOft CeTH 33BHCHT Ot CTeneHH paCTH>KeHHH AHBepTHKyAOB 
nHmeft. Ba3aAbHbie kohuh nHiueBapHTeAbHbix kactok hah HeOoAbuiHe yuacTKH H3 rpynn nouoOHbix 
KAeTOK He BbIXOAHT B nOAOCTb TeAa CKB03b MblUieMHblft CAOft He33BHCHMO OT CTeneHH paCTH>KeHHH 
CTeHOK KHUieHHHKa. 

BHyTpeHHHH noBepxHocTb AHBepTHKyAOB, KaK bhaho Ha pa3pe3aHHbix npoAOAbHo h pacnAacTaHHbix 
ynacTKax, HMeeT xapaKTepHbift HepoBHbift cKAaAHaTO-6yrpHCTbift peAbeiJ). Oh co3AaeTcn bahioijuhmhch 
TAyOOKO B nOAOCTb KHUIKH anHK3AbHbIMH K0HU,3MH nHiueBapHTeAbHbix KAeTOK. BbICOTa nOCACAHHX 
H Me>KKAeTOUHbie npOCTpaHCTBa Me>KAy COCeAHHMH KACTK3MH yBeAHMHBaiOTCH no Mepe pOCTa C3MHX 
KAeTOK Ha CT3AHH nHT3HHH. KpOMe TOTO, MOKAy H Ha nOBepXHOCTH nHmeBapHTeAbHbIX KAeTOK BCTpe- 
uaiOTCH KpynHbie CBoOoAHbie kactkh ctJjepHuecKoft (JiopMbi. nocAeAHue npeACTaBAHiOT OTuiHypoBaBiuHecH 
b nOAOCTb khuikh KpynHbie (JiparMeHTbi nHiueBapHTeAbHbix kactok. 

noBepxHocTb nHiueBapHTeAbHbix kactok, HanpaBAeHHau b KHiuenHyio nOAOCTb, npH MaAbix h cpeAHnx 
yBeAHueHHHX (500—1500 pa3) BbirAUAHT iuepoxoBaToft (pnc. 1, 3). llpn OoAbuiHx yBeAHueHHux 
(pHC. 1 , 4 , 5 ) OTHeTAHBO pa3AHMHMbI 06pa3yK)IUHe nOA 06 Hblft UiepOXOBaTblft Bopc OTAeAbHbie HHTeBHAHbie 
mhkpobopchhkh. B uacTHHHo pa3pyuieHHbix nHiueBapHTeAbHbix KAeTKax nHTaioiuHxcu oco6eft Ha noBepx- 
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HOCTb BbicrynaiOT MHoroqncjieHHbie ctJjepnqecKHe ny3bipbKH. Ohh, BepoHTHO, HAeHTHHHbi pa3AHHHbiM 
(J)arojiH30coMaM, onncaHHbiM paHee Ha yjibTpaTOHKHX cpe3ax (BajiauiOB, 1979). 

Xopouio COXpaHHKDTCH npH HCn0JIb30B3HH0H (j)HKCaU,HH CAIOHHbie >KeJie3bI. B HHX xopouio pa3JIHHHMbI 
xapaKTepHbie ajih caMOK Hyalomma asiaticum 3 THna ceKpeTopHbix aAbBeoA, OTAHuaiOLUHxcH Me>KAy 
co6oh no MecTonojio>KeHHK) Ha BbiBOAHbix npoTOKax >Kejie3bi h pa3MepaMH (pnc. 2, 1 — 3 \ cm. bka.). 
Bo BpeMH nHTaHHH npocjie>KHBaeTCH pocT aJibBeoji II h III THnoB, TorAa nan aAbBeoAbi I THna BHeume 
He H 3 MeHHiOTCH. y Han6oAee KpynHbix ajibBeoji III nHTaioiUHXCH oco6eft, CHJibHO pacTHHyTbix >khakhm 
coAep>KHMbiM, npoueAypa cjmKcauHH He Bbi3Bajia 3aMeTHoro CMopiuHBaHHH hah pa3pbiBOB ctchok. 
HanpoTHB, y 33 kohhhbuihx nHTaHHe KAeiueft aJibBeojibi cjhohhhx >Kejie3 o6Hapy>KHBaiOT npH3H3KH 
AereHepauHH (pnc. 2, 4 ), oTpa^aioiUHe npoueccbi hx ecTecTBeHHoro pa3pymeHHH nocjie BbinoAHeHHH 
HMH (j)H3HOJIOrHqeCKOH cj)yHKUHH. 

Ha 0CH0B3HHH npOACJiaHHOH padOTbl OHeBHAHO, HTO C3M MO>KeT CJiy>KHTb B3>KHbIM AOnOAHCHHeM 
K APyrHM MeTO^aM H3yueHHH CTpoeHHH H (JjyHKUHOHHpOBaHHH BHyTpeHHHX OpraHOB HKCOAHA- Ero TJiaBHOe 
AOCTOHHCTBO OnpeAeAHeTCH B03 MO>KHOCTbIO BbIHBJieHHH yJIbTpaCTpyKTypHbIX H3MeHeHHH Ha uejlbix 
opraHax, a He hx H30JiHpoBaHHbix c()parMeHTax h b uihpokom AHana30He yBejinneHHH. IlpH stom 
noAroTOBKa MaTepnaAa aah HCCAeAOBaHHH b C3M cymecTBeHHO He OTAHuaeTCH ot T3koboh aah 
npnroTOBAeHHH yAbTpaTOHKHx cpe30B. BnoAHe AocraTOHHa odbumafl rAyTapaAbAerHA-ocMHeBan c()HKca- 
Uhh. TeMnepaTypHbiH h BpeMeHHOH pe>KHM cj)HKcaH,HH MoryT BapbHpoBaTb b 3HauHTeAbHbix npeAeAax 
6e3 3aMeTHbix noBpe>KACHHH noBepxHOCTefi HCCAeAyeMbix o6T>eKTOB, Kan paHee 6biAO o6Hapy>KeHO aah 
UIHCT 030M (Weisberg e. a., 1983). 
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SCANNING ELECTRONE MICROSCOPE STUDIES OF THE ULTRASTRUCTURE 
OF INTERNAL ORGANS OF IXODID TICKS 

Ju. S. Balashov 
SUMMARY 

The structure of the surfaces of midgut and salivary glands in hungry and engorged females 
of Hualomma asiaticum was studied by means of scanning electron microscopy. Preparations 
were fixed in glutaraldehyde osmium and then dehydrated by the critical point method and gold 
or platinum coating Different periods of fixation at room temperature or at 4 °C did not affect the 
condition of surface structures of gut and salivary glands. 


515 



BKAeuKa k cr. fO. C. BaAaiuoea 



Phc. 1. CpeAHHH KHiiiKa riHTaioLueHCH C3MKH Hyalomma asiaticum. 

1, 2 — Hapy>KHafl noBepxHOCTb AHBepTHKyjra cpeflHefi khlukh, I — X600; 2 — X3000; zm — reMOUHTbi. mb — 
MbimeMHbie Bo/iOKHa, rp — Tpaxen; 3 — annKajibHbie KOHUbi nnmeBapHTe^bHbix KJieTOK (X 1500); 4 — hx noBepx- 
HOCTb (X5000). 5 — MHKpOBOpCHHKH (MK) nHLUeBapHTeJTbHblX KJieTOK, X30 000. 




Phc. 2. A-JibBeoJibi cjhohhoh >KeJie3bi ca mkh Hyalomma asiaticum. 

1 - aJlbBeo^bi I (al) a II thiiob {all) Ha nn a b h o m bbiboahom npoTOKe (era), roJioAHofi oco6h, X1200; 2, 3 — 
nHTaiomaHCH oco6b, aJibBeojibi I — Ill {allI) thhob, X 1200; 4 — ajibBeojibi I h II thiiob 3aKOH*iHBinefl nHTaHHe 

oco6h, X700. 


